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Identifying Countermeasure Strategies to Increase Safety of Older Pedestrians

1. Background

In the United States, pedestrian fatalities are 36 times higher than motor vehicle occupant
fatalities per miles traveled (Pucher & Dijikstra, 2000). In 2010, 4,280 pedestrians were
killed and an estimated 70,000 were injured in traffic crashes. Pedestrian deaths accounted
for 13% of all traffic fatalities in 2010, and made up 3% of all the people injured in traffic
crashes (NHTSA, 2012). While older adults (defined in this report as adults 65 and older)
made up 13% of the U.S. population, older pedestrians accounted for 19% of all pedestrian
fatalities and an estimated 11% of all pedestrians injured in 2010. Adults age 65 and older
are a fast growing segment of the U.S. population. By 2030, the number of older adults is
expected to almost double to 72.1 million (Administration on Aging, 2010), suggesting that if
the current fatality rate remains constant, older pedestrians will make up an even larger
portion of all pedestrian fatalities.

Although older adults are struck less frequently than children, they are more likely to die
after being struck due to their frailty or physical complications (Cottrell & Dharminder, 2003).
Typically, older pedestrian crashes involve crashes at intersections, with left-turning
vehicles, and occur at long street crossings. Older adults are overrepresented in crashes
during daylight hours, weekdays, and in the winter (Zegeer et al., 1993; Blomberg, 2005).
They are less likely to be involved in crashes related to unsafe pedestrian behavior such as
mid-block or improper crossing (Insurance Institute for Highway Safety, n.d.).

2. Objective

In order to promote safe walking among older adults, with the related benefits to health,
environment, and quality of life, it is important to identify appropriate countermeasures that
will reduce pedestrian risk of injury and increase walkability. The objective of the current
study was to identify and provide input to the development of countermeasure strategies
targeted towards the prevention and mitigation of crashes involving older pedestrians. In
order to fully comprehend the dynamics behind older pedestrian crashes, one should first
explore factors such as the cognitive and physical conditions experienced by older adults,
design features of intersections and roadways, the weaknesses and strengths of various
social marketing strategies, and any other issues that may influence pedestrian safety
among older adults. Next, best practices and new ideas which may be pertinent for
development of countermeasure strategies should be identified and adapted so that they
can be effectively delivered to older pedestrians. To facilitate the development of such
strategies, this study conducted informal interviews with experts in the fields of
transportation and pedestrian safety, aging, geriatric medicine and assessment,
occupational therapy, ophthalmology, and physical mobility. In addition, a thorough



literature review identifying countermeasures that have been used to educate or change the
behavior of older adults in a wide variety of areas was completed. Countermeasures were
identified from a variety of fields including health communications and traffic safety. This
report describes the methodology used for this information gathering task and provides
results concerning issues in pedestrian safety for the 65 and older population. It includes
results for studies that looked at age ranges other than 65 and older, but whose findings
help to inform the older pedestrian issues being discussed. This report also discusses the
implications of the findings for developing strategic approaches to improve pedestrian safety
among older adults.

3. Analysis of Information From Experts

Contact with experts in the field provided a means to obtain unpublished data, and identify
sources that might fill current information gaps. A list of experts was prepared in
collaboration with the NHTSA Task Order Manager (TOM). The experts were invited to be
interviewed and appointments were scheduled. A total of thirteen experts from a variety of
fields were interviewed. This sample was comprised of 8 experts who were external to the
research team and its sponsor, and 5 experts who were internal to one of the research
team’s organizations (or its sponsoring organization). The interviewees’ areas of expertise
are summarized below:

e Pedestrian crash risk, including older pedestrian crash risk;

e Geriatric medicine and assessment;

e Aging and ophthalmology;

e Safe communities for diverse populations;

e Transportation safety;

¢ Bicyclist and pedestrian safety;

e Transportation planning and strategy;

e Occupational therapy;

o Pedestrians and pedestrian facilities;

e Older driver crashes and law enforcement; and

e Transportation services for persons with special needs.



A concerted effort was made to identify insights that the experts had regarding
countermeasure strategies that could be developed, and have the experts fill in information
gaps in the area of pedestrian safety. The focus of each interview was tailored to the
professional’s area of expertise and its relationship to older pedestrian safety. When
respondents granted consent to have the interview audio-taped, full transcripts of the
interview were made for subsequent analysis. In other cases, handwritten notes from the
interview served as a record of the respondent’s comments. Key concepts and ideas were
extracted from the interview transcripts and notes, and coded in a data-scoring matrix for
summary.

4. Analysis of the Literature

The objective of the literature review was to integrate information from the health, education,
and transportation fields to summarize what is known about communicating a message to
the older adult population to change their behavior. The inquiry identified components of
countermeasure strategies and target audience considerations such as:

¢ Age of the target population;

¢ Other demographic characteristics of the target population (ethnicity, income
level, education level);

¢ Physical limitations of the older adult population (vision, mobility); and
¢ Risk perception of older adults.

Westat conducted the literature search, which included examining results from experimental
and quasi-experimental research, focus groups, and reports on various community outreach
programs. Searches were conducted in Westat’s in-house library catalog, and the Internet.
The research team accessed a variety of information databases, including MEDLINE, library
catalogs and other resources available on the Internet. Some of the expert contacts
recommended additional literature references as well as media and educational materials.

Relevant materials were downloaded from the Internet or obtained via the Westat library.
Each piece of literature was then reviewed. Over 130 articles and literature pieces were
reviewed for this report.

5. Integration of the Data from Experts and Literature Review

Information provided by the experts was integrated with that from the literature review to
establish a better understanding of various strategies adopted in disseminating health-
related information to older adult populations. Westat synthesized information obtained from
articles, organizations, experts, and other sources into a comparative review to provide
insight as to how best to proceed in planning future programs targeting older pedestrians.



6. Age-Related Changes and Their Effect on Functional Abilities of Older Pedestrians

The act of walking and crossing the street may appear to be a purely physical activity;
however, this activity engages complex visual and cognitive functions as well. Many of the
experts interviewed identified a number of age-related changes that affect the functional
ability of older adults to safely walk and cross the street. These changes include diminished
physical capability, sensory perception and cognitive skills, and lag in reflexive responses.
Falls are another central health issue among older adults; they are more likely to experience
falls and are more likely to be injured in a fall than their younger counterparts (Centers for
Disease Control and Prevention, n.d.). A fear of falling may influence how older adults
choose to navigate streets. With age, the complexity of the road environment becomes more
difficult; in particular, complicated intersections become more risky. Physical declines
affecting older adult pedestrian safety include slower gait, lesser strength, and poor balance.

6.1 Physical Changes

Barriers to walking among older adults include health problems, access issues (such as
narrow sidewalks, uneven walking surfaces, and excessive sidewalk cross slopes), and a
lack of pedestrian facilities (such as refuge islands and signalized pedestrian crossings).
Changes in physiological and sensory abilities of older adults make them particularly
vulnerable to injury as pedestrians. The effects of aging on pedestrian safety are not likely
due to any one or two changes, but to general declines experienced across functional
dimensions. Interviewed experts hypothesized that in the area of age-related changes
those that are important to consider when discussing older adult pedestrian safety include:

¢ Diminishing strength, agility, and endurance;

¢ Diminishing bone density, increasing fragility;

¢ Diminishing proprioception (i.e., the body’s sense of its location within space,
such as awareness of foot position) due to disease/ peripheral neuropathy;

e Decreasing range of motion; and

¢ Increasing risk of multiple medical conditions (diabetes, Parkinson’s disease,
dementia, Alzheimer’s Disease, respiratory disorders, cardiovascular diseases,
cerebrovascular diseases, etc.).

These changes can affect functional capabilities, and lead to:

o Slower walking speed;
o Use of walking aids (e.g., canes, walkers) that may slow them further;
o Difficulty walking more quickly to meet situational demands; and
. Increased propensity to fall due to imbalance or unsteadiness on their feet.



Some of these physiological changes may affect the stability of older pedestrians when they
walk, and their confidence when crossing streets, as well as their vulnerability to injury,
severity of injury, and ability to recover after a crash. As we age, stiffness in joints and
changes in the structure of bones may cause reduction in height, stooped posture, and
limitations in mobility. Arthritis of the cervical spine can reduce neck movement, limiting
one’s ability to turn and check for oncoming vehicles. Physically, many older adults develop
abnormal postural balance which can extend the amount of time needed to cross the street
safely (Dillon et al., 2010). Slower walking speeds will lengthen the time it takes an older
pedestrian to enter and cross the roadway, which in turn will increase their time in the
intersection and exposure to moving vehicles. Slower moving pedestrians may be less
detectable by drivers as movement is a cue that increases conspicuity. These physiological
changes can, either singularly or in combination, impair older adults’ ability to navigate
quickly and safely across the street.

6.2 Visual Changes

Declining field of vision, visual acuity, contrast, and visual information processing may also
inhibit safe road crossing (Oxley & Fildes, 1999). Some of the experts interviewed felt that
visual and hearing deficits reduce the ability to detect threats (oncoming vehicles), as well as
the ability to identify or interpret walk signs or traffic control device signals. Decreasing
depth and motion perception may affect the ability to scan the road and make good
pedestrian judgments regarding oncoming vehicles. Visual deficits can include: a slowing of
visual processing speed, declines in ability to divide visual attention, reduced contrast
sensitivity, and reduced peripheral vision.

6.3 Cognitive Changes

Cognitive declines in older adults result in increased time for decision-making and lengthen
crossing time. Older adults typically experience declines in spatial awareness and
attentional abilities, especially the ability to complete tasks involving divided attention. This
may result in increased difficulty anticipating movements of vehicles as well as judging their
speeds, which could result in uncertainty or reluctance to cross the street, delaying their
start and slowing their progress when crossing. In turn, older pedestrians may adopt a
variety of strategies in order to address their hesitations or uncertainty. They may choose to
wait further back from the curb, move more slowly and cautiously as they cross the street, or
take extra time to look down and around the road. All of these extend their time in the
intersections and increase their exposure to traffic.

6.4 Self Awareness of Age-Related Changes

Older pedestrians may become aware of some but not all of the changes they experience as
they age. In part, this may be due to the gradual nature of some of the changes. Older



pedestrians are likely to be more aware of physical changes such as slowing of physical
movement. However, they are less likely to recognize changes in some aspects of visual
processing and cognition because these changes are more gradual, and many of these
processes occur outside of conscious awareness.

Physicians do not routinely test for changes in these processes, or establish baselines
against which to measure declines. Therefore, experts suggest that this is one area where
the application of educational countermeasures may be appropriate — namely, to inform and
create awareness by older pedestrians of these changes, their effects, and how to cope with
them. These areas include: the speed of visual processing (which slows with aging),
declines in peripheral vision, and cognitive changes (such as ability to divide attention, to
judge the speed of vehicles, etc.). Older pedestrians may not be aware of these “hidden”
changes, and as one expert said, “as a messaging point, or point of education, these
‘hidden’ changes are those that may need to be communicated to older adults, along with an
explanation of how these changes impact their safety as pedestrians.”

6.5 Complexity of Crossing a Street

All of the experts interviewed for this project acknowledged that crossing the street is a
complex task. Pedestrians not only need to focus on the field of view directly in front of
them, and on their destination, but complete a variety of subtasks, including:

» Select a place to cross the street that is consistent with their goals;

» Monitor objects and movement in their peripheral vision and identify threats;

= Be able to notice, attend to, and understand simultaneous information and
stimuli, such as stop signs, signal lights, crossing signals, pedestrian right of
ways, merge lanes, left turns, right turns (and right turns on red), etc. Older
pedestrians need to integrate all of these sources of information in real time and
make decisions about whether their intended crossing behavior is still
appropriate or must change;

= Judge the speed of vehicles approaching the intersection or point of street-
crossing;

= Judge the speed at which they, themselves, move (relative to the length of time a
signal may give them to cross the street, or a gap in traffic may give them to
cross);

= Make accurate judgment calls, such as where to cross safely, the time it will take
them to cross, whether they are visible to vehicles that are approaching or
turning or parking, etc;

= Notice changes in the situation at the point of crossing — and make decisions
about whether to continue crossing or change their behavior; and

= Rapidly respond to changes in the situation.



While experts hypothesized that nearly all of these subtasks could be affected by functional
declines associated with aging, they also indicated that it is largely unknown as to which
ones are most important in contributing to the elevation of risk in the pre-crash period for
older pedestrians. Age-related changes develop gradually and accumulate over time. In
addition, there are huge individual differences in rates and magnitude of change. Together,
these make the impact on functional abilities for crossing streets complicated to understand
and address.

Several experts indicated that there is virtually no known research that has examined the
strategies older pedestrians employ to compensate for the age-related changes they have
experienced, or to understand what occurs pre-crash. There is little research on whether
older pedestrians’ errors or strategies may place them at risk in spite of their efforts to be
safe.

Experts overwhelmingly agreed that current countermeasures used to increase older
pedestrian safety are insufficient and need improvement. Most stated that more research
should be devoted to determining which countermeasures are most effective in addressing
pre-crash scenarios that result in older pedestrian injuries or fatalities. In addition, older
pedestrian safety should be addressed holistically by integrating and applying a variety of
countermeasure approaches. The countermeasures should address the physical, visual,
and cognitive declines associated with aging rather than focus on one component.

The following sections of this report describe various strategies and countermeasures
adopted by other health-related fields when attempting to change older adults’ behavior or
beliefs. Theoretically, these strategies may be tailored to develop countermeasures
targeted towards the prevention and mitigation of crashes involving older pedestrians.

7. Health Communication Design

Health communication is more effective when it is relevant to the person’s personal and
social context (Neuhauser et al., 2009). In spite of their increasing numbers, there is
inadequate knowledge about the personal and social context of older adults, which in turn
affects how successfully information can be conveyed to that population (Pettigrew, 2004).
In addition, older adults are underrepresented by the media when conveying a message
(Lauzen & Dozier, 2005; Pettigrew, 2004). Commercial or entertainment channels often do
not use relatable older adults when trying to communicate with this population. Often,
younger actors or models with whom an older adult may not identify or relate to are
employed as the messengers.

Noar (2006) summarizes the major principles of successful mass media health campaign
design as follows:



e Conduct research using the target population to clearly understand the issue;

o Pretest messages prior to the campaign to verify that the messages are both
appropriate and effective;

e Develop the campaign based on theory and theoretical models to help ensure
that campaign messages guide individuals through the process of attitude and/or
behavior change;

o Segment the target population into meaningful subgroups based on important
characteristics such as demographic variables and risk characteristics;

¢ Design innovative and creative messages; messages should lead to
interpersonal discussions; messages should persuade important stakeholders
and influencers;

¢ Place messages at strategic times on popular media outlets. Choose times and
outlets that will enable the message to be widely viewed by the target population;

e Conduct process evaluation including monitoring and collecting of data on
exposure, reach and frequency of messages as well as implementation of
campaign activities; and

e Conduct outcome evaluations using a design that allows for conclusions
regarding the effectiveness of the campaign in changing attitudes and behaviors
among the target population.

7.1 Participatory Models Used in Health Communication Campaign Design

Participatory or collaborative design with the target population is one method utilized to
improve the outcomes of many media campaigns. Participatory design uses formative
research methods to involve the intended consumer or audience as a co-developer of the
program. This method is recommended in particular in designing programs or campaigns for
population subgroups. Participatory design can include surveys, focus groups, expert
panels, usability or readability testing, and interviews. Although participatory design is likely
to be more expensive than traditional approaches, its proven effectiveness should yield
larger benefits on the original investment (Neuhauser et al., 2009).

Participatory design methods were used to design a guidebook on choosing the appropriate
health plan for Medicaid beneficiaries, older adults, and adults with disabilities (Neuhauser
et al., 2009). An advisory group that included health care providers, policy makers, and
Medicaid beneficiaries provided feedback on a prototype of the guidebook. The content of
the guidebook included descriptions of the types of Medicaid programs, costs of plans, costs
of prescriptions, and a list of doctors providing treatment under each plan. The guidebook
was written in several languages. Interviews and focus groups were conducted with
Medicaid recipients, older adults, and people with disabilities, to review the guidebook and



provide input related to literacy, language issues, and how to better adapt the guidebook for
users with disabilities (hearing or sight impaired). Participants recommended that the
guidebook include the following components:

o A clear explanation of all content, including terms;

e Clear comparison of the health plan choices in charts;

¢ Information about where to go for more information;

e Culturally adapted information for hearing-impaired consumers;
e Realistic explanations that are relevant for older adults; and

e Photos and stories of culturally diverse older adults and people with disabilities in
health care situations.

Finally, a glossary was designed to provide explanatory information for Medicaid
terminology. The guidebook was developed in 5 prototypes and there were 11 months of
consumer testing. The final design was rated as highly suitable by both professionals and
consumers.

Surveys and focus groups were used to identify best methods for designing educational
strategies to promote organ donor registration among older adults (Downing & Jones, 2008).
On the basis of this research, an educational brochure was designed to address knowledge
and attitudes. The message, graphics, and font were designed based on the input from
older adult participants. The brochure focused on the issues and questions that concern
this age group and used photos of older adults to help convey the message.

7.2 Theoretical Models Used in Health Communication Campaign Design

There are a number of schools of thought on how to design effective health communication
campaigns. A few of the theoretical models are especially appropriate for vulnerable
populations such as older adults.

The Transtheoretical model (TTM) details stages of change along a continuum in a target
population’s readiness to change a behavior (Cancer Prevention Research Center, n.d). The
five stages of change are: precontemplation, contemplation, preparation, action, and
maintenance. Processes of change and the activities and experiences an individual
engages in when attempting to modify problem behaviors affect the transition from one
stage to the next. Taken into consideration are the positive and negative impacts of the
change, confidence in the ability to change, and situational temptations to engage in the
problem behavior. Additional variables that may affect progress are environmental, cultural,
psychological, and socioeconomic characteristics.

The Theory of Planned Behavior (TPB) posits that behavior is determined by intention (a
person’s readiness to perform a certain behavior), which is in turn predicted by attitude
toward the behavior (Ajzen, n.d.). The TPB model suggests potential interventions target: (1)



behavioral beliefs about the consequences of an action; (2) normative beliefs about how
significant others such as family and friends perceive our behavior or social norms that
dictate appropriate behavior; and (3) individuals’ perceptions of their ability to perform the
behavior. TBP has been applied to various health behaviors in such areas as nutrition,
exercise, substance abuse, and road safety.

7.3 Implementing the Program or Campaign

Regardless of the model used in developing a communication campaign, successful
campaigns apply effective principles to the following communication components: content,
structure, exposure, and appeal. The following sections of this report provide examples of
how this has been done to change the behavior of older adults or other populations.

7.3.1 Content

When developing a successful communication campaign, one of the most important
components is the content or message. The content should clearly address the issues,
questions, or concerns of the target population in a way that will change their attitudes or
behavior.

A study conducted in Ohio used surveys and focus groups to identify information needs and
barriers to organ donor registration among older adults (Downing & Jones, 2008). The
results indicated that adults ages 50-70 differed from younger adults (ages 18 — 49) in their
thoughts regarding organ donation. While older adults are often willing to donate organs,
they also will often “opt out” due to concerns that their health or age serve as a barrier to
organ donation. In spite of the advent of newer communication technologies, participants in
the focus groups suggested a brochure as the best method to reach older adults and
address their questions about organ donation. These questions included age and health
criteria for organ donation, information on how the organs are selected without too much
gory detail or medical jargon, and information on how the process would respect the body
and religious practices.

An educational brochure on organ donation for older adults was then designed based on the
input from the study participants. The brochure focused on the questions that concern this
age group and used photos of older adults. The theme of the brochure was “Did you know
you’re not too old?” and the text followed a “did you know” format which provided answers to
the specific questions voiced in the focus groups including: what is the maximum age for
organ donation, does donation leave the body disfigured, is there a possibility that recipients
may receive an unhealthy organ, and how do you sign up to become an organ donor? The
brochure called on older adults in Ohio to become an organ donor and “Be a Hero.” The
brochure was distributed via direct mail to people ages 50-70 who were renewing a driver’s
license or State identification card. The brochure was also provided to older adults at
community-based health fairs across Ohio.
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An in-depth literature review (Dunbar et al., 2004) pointed to specific pieces of advice that
may be useful to convey to older pedestrians when discussing safety. These include:

7.3.2

Information about functional declines that can occur with age and how this relates
to pedestrian crashes;

Advice on the importance of vision and hearing checks, and how to use
appropriate vision and hearing aids in the road environment;

Advice on when to seek additional support;
Advice on the effects of alcohol, medication, and specific medical conditions;

Advice on how to be more conspicuous (e.g.; reflective materials in low lighting
conditions);

Information on the importance of physical well being and the benefits of walking
for good health; and

Guidance for older adults regarding specific pedestrian activities and situations,
such as:

o Avoid complex road situations such as junctions;

o Avoid high-speed roads;

o Use refuge islands and crossings if available;

o Be more aware of surroundings when navigating across two-way streets;
o Be conservative when making gap judgments;

o Cross at locations where traffic movements are easily anticipated;

o Choose locations where there are long sight distances when crossing;

o Conduct thorough visual search prior to crossing using entire upper body;

o When crossing from between parked cars or across multiple lanes, walk
to the edge of the vehicle and check for traffic again;

o Be aware of situations in which vehicles may make unexpected
movements, especially when crossing or walking near driveways or
parked cars; and

o Respect the right-of-way of vehicles in the roadway.

Structure

The development of a clear and concise message that is accurately presented in a timely
manner is a basic criterion for sharing information with the public (OECD, 2000). Designing
a simple message is crucial to the effectiveness of a given campaign or program.
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Bombarding the target population with too much information will only dilute the message and
confuse the issue, especially among older adults who may not be able to effectively process
this information due to cognitive declines.

The success of a well-structured campaign is exemplified by the 1% or Less campaign,
developed in 1994 by the Center for Science in the Public Interest. This community
education campaign promoted a switch from high-fat to low-fat milk for adults and children
as a way to decrease consumption of saturated fat; thereby decreasing a person’s risk for
developing heart disease. The campaign used a single message requiring a single dietary
change (Reger et al. 1998). The campaign utilized combinations of paid advertising via
newspaper, television, and radio, as well as community-based activities including press
conferences, taste-tests, educational programs for children, and presentations by local
health professionals at civic organization meetings and worksites in four West Virginia
communities. The campaign was evaluated by tracking milk sales in local supermarkets and
via pre and post- intervention telephone surveys. Low fat milk’s market share increased from
18% to 41% of overall milk sales in the month following the end of the campaign. In the
post-intervention telephone survey, 38.2% of respondents who reported drinking high-fat
milk prior to the campaign’s implementation indicated that they had switched to low-fat milk.
Based on the results the researchers believed that a single focused message may be more
effectively communicated through mass media than multiple or complicated messages.

An educational program using multiple messages was developed jointly by The National
Resource Center for Safe Aging, the National Fire Protection Association (NFPA)- Center for
High-Risk Outreach, and the Centers for Disease Control and Prevention. Sixteen key
messages were developed by a technical advisory group of safety and aging experts.
Remembering When: A Fire and Fall Prevention Program is an interactive, nostalgia-themed
program that educates older adults on how to lower their risk of injury from fires and falls
(NFPA, n.d.). Messages are reinforced with large print display cards, handouts, and games.
The presentation features excerpts from humorous films familiar to older adults such as
Laurel and Hardy. The materials are versatile and can be utilized by different stakeholders in
various settings including home visits, group presentations, or as part of a larger campaign.
Results of the program indicated that to effectively reach older adults, the program should
be formatted to allow trained educators to personally interact with the ol